quinazolinone derivatives has been reported in excellent yields by using silica-supported perchloric acid (HClO4-SiO2) as a mild and reusable heterogeneous catalyst. The procedure is simple, environmentally benign and has the advantage of high atom economy. Furthermore, the catalyst can be recovered and reused several times efficiently without substantial loss of catalytic activity.
INTRODUCTION
Heterogeneous catalysis is an interesting area of research from an industrial point of view. It has the advantages of thermal stability, high selectivity, better activity, ease of separation, recyclability and long life. [1] [2] [3] [4] Solid acid catalysts play an important role in organic transformations due to many advantages such as simplicity in handling, decreased reactor corrosion problems and more environmentally safe disposal of the catalyst. [5] [6] [7] Quinazolinones and their derivatives have been reported to possess interesting pharmacological activities, such as antibacterial, [8] [9] antihypertension, 10 antihistaminic, 11 analgesic, antiinflammatory, 12 anticancer, 13 and anti-HIV. 14 Moreover, a variety of quinazolinones derivatives with different biological activities were synthesized by medicinal chemistry researchers. These derivatives also have a long history of applications in agrochemicals and the pharmaceutical industry as herbicides and active pharmaceuticals. Awareness about environmental hazards in chemical industries becomes a significant concern due to the generation of waste products that leads to the development of environment-friendly synthetic processes. Heterocyclic compounds constitute comprehensive examples in pharmaceutical and chemical industries. Because of their potent physiological properties, they resulted in numerous applications. 15 Several methods have been reported for the synthesis of substituted benzimidazolo-quinazolinones. The most common method is the reaction of substituted aldehydes with 2-aminobenzimidazole and dimedone using various basic and acidic catalysts under reflux conditions, [15] [16] ionic liquids 17 All these methods are associated with several limitations such as the use of metal catalysts, harsh reaction conditions, tedious experimental procedure, low yields, prolonged reaction time and use of costly and moisture-sensitive catalyst. Hence, there is a need to develop a rapid, efficient and environmentally benign synthetic procedure for the synthesis of benzimidazole[2,3-b]quinazolinone derivatives.
In continuation of previous studies on silica-supported perchloric acid [19] [20] [21] herein, we developed an efficient and environment-friendly method for the synthesis of quinazolinone derivatives by the condensation of substituted aldehydes, 2-aminobenzimidazole, and dimedone using silica-supported perchloric acid as a heterogeneous catalyst (Scheme 1). Aqueous perchloric acid (70 %, 1.8g, 12.5 mmol) was added to a suspension of SiO2 (230-400 mesh, 23.7 g) in ether (70 ml). The mixture was concentrated and the residue was heated at 100 °C for 72 h under vacuum to give HClO4-SiO2 (0.5 mmol g -1 ) as free-flowing powder. 22
General procedure: synthesis of 3,3-dimethyl-12-phenyl-3,4,5,12-tetrahydrobenzo[4,5]imidazo[2,1-b]quinazolin-1(2H)one
Silica supported perchloric acid (10 wt.%) was added to a mixture of 2-aminobenzimidazole (1 mmol), aldehyde (1 mmol) and dimedone (1) mmol in 1:1 ethanol: water (5 mL). The reaction mixture was stirred at 80 °C for 20-40 minutes. After completion of the reaction, as monitored by TLC, the reaction mass was filtered. The filtrate was heated to remove the solvent. Separated solid was washed with water and dried under reduced pressure. Furthermore, the separated catalyst was dried and reused.
Similarly, the other derivatives were also synthesized using the same method (Table 1 ). Spectral data of the synthesized compounds is mentioned below: -12-(4-hydroxyphenyl)-1,2,3,4,5,12-hexahyd Benzimidazolo [2,3-b] 
3,3-Dimethyl

RESULTS AND DISCUSSION
We developed a new method for the synthesis of benzimidazolo[2,3-b]quinazolinone derivatives in good yields by using HClO4-SiO2 as a mild and reusable heterogeneous catalyst in water:ethanol (1:1) solvent. The procedure is environment-friendly, operationally simple and thus has the advantage of high atom economy. Furthermore, the catalyst can be recovered and reused several times efficiently without substantial loss of activity. We also studied the reaction in aqueous medium only, but the reaction proceeded very slowly and the product formation was also very poor. When we used ethanol:water (1:1) solvent system, the reaction proceeded faster with a high yield of the corresponding product.
The effect of temperature on yield of the product 4a was studied by carrying the reactions at different temperatures (30, 55, 80 and 100 o C) as shown in Table 2 . By raising the reaction temperature from room temperature to 100 o C gradually, the yield of reactions was found to be increased. Table 1 . Synthesis of 3,3-dimethyl-12-(un)substituted phenyl-3,4,5,12-tetrahydrobenzo [4, 5] imidazo [2,1-b] quinazolin-1(2H)-ones using silica supported perchloric acid.
Reaction conditions:
Aldehyde (1.0 mmol), dimedone (1.0 mmol), 2-aminobenzimidazole (1.0 mmol), HClO4-SiO2 (10 wt%) 20-40 min reflux.
Entry
Aldehydes ( At 80 °C temperature, the reaction completed in 25 minutes affording 90 % of product yield. Similarly, increasing the reaction temperature to 100 o C does not affect the yield of the product significantly. Thus, we confirmed that 80 o C was the optimum temperature for the transformation. Under these optimized conditions, various aldehydes were reacted with dimedone and aminobenzimidazoles, whose results are summarized in Table 1 . 
Reusability of the catalyst
Solid silica-based perchloric acid works under heterogeneous conditions. It is an inexpensive and nonhazardous solid acid catalyst which can be easily handled and separated from the reaction mixture by simple filtration. The recovered catalyst was reused thrice for consecutive runs with a minimum variation of yields of the products. After completion of the reaction, the catalyst was filtered, thoroughly washed with ethanol and dried at 100 o C for 2 hr and reused for subsequent runs (Table 3 ). This reusability demonstrates the high stability and turnover of solid silicabased perchloric acid under operating conditions. 
